Abstract. The results are reported of an extensive search with a computer for "long" arithmetic progressions of primes. Such progressions with minimum last term are now known for all lengths up to and including nineteen.
length at least 17, that have a common difference divisible by 9699690-the product of the primes < 19-and no term exceeding 30001 X 9699690. (A PAP of length 19 must have a common difference of this form or else have first term 19; the latter case is unlikely and was checked separately.) Our search ran in the background on two Digital Equipment Corporation in the Department of Computer Science at Cornell University, from 6 October 1982 to 18 March 1984, and consumed almost 14000 hours of computer time. Table 1 is an update of Table 2 of [3] . It lists for each m, 1 < m < 19, the PAP of length m with minimum last term. For the heuristic argument leading to the estimates in the last column, see [3] . The PAPs for m = 14, 15, 18, 19 have been discovered since [3] appeared. Also new is the knowledge that each PAP listed is indeed the one with minimum last term; previously, this was known only for m < 10. Sierpihski defines g(x) to be the maximum number of terms in an arithmetic progression of primes not greater than x. The least x, l(x), for which g(x) takes the values 0,1,..., 19 can be read off from Table 1 , thereby correcting and extending the information in [4] , Table 2 is an adaption and extension of Table 1 on p. 11 of [4] , It gives, for each n, 12 < n «s 19, the first-discovered PAP with length n and the PAP of length n with smallest last term. Note that the first-discovered PAPs of lengths 13, 17, and 19 are also those with smallest last term, and that the first-discovered PAPs of lengths 14
and 15 are initial parts of Root's PAP of length 16.
License or copyright restrictions may apply to redistribution; see http://www.ams.org/journal-terms-of-use We know of no PAP of length 20 (or greater). The known PAPs of length at least 18 are given in Table 3 . (The two PAPs of length 18 that can be obtained from the one of length 19 are not listed.) Table 3 77ie Grosswald [2] showed that with an additional assumption, the Hardy-Littlewood asymptotic estimate of the number of PAPs of length n with no term exceeding x could be cast in an easily computable form. Grosswald and Hagis [3] showed that, for relatively short progressions, the estimate is reasonably accurate. Our major calculation was designed to test Grosswald's estimate, using much longer PAPs than had hitherto been employed.
Before presenting the results of this test, it is necessary to adapt Grosswald's estimate so that it applies to PAPs with a restricted form of common difference.
Fortunately, an estimate is implicit in Grosswald's argument. Let us define Nm n(x) to be the number of PAPs of length m with all terms < x and common difference a multiple of the product of the primes < n. We have (1) Nmn ( The right-hand side of (1) is actually the dominant term of an infinite series for Nm "(x). Grosswald [2] gives a computable expression for the next term, which contributes significantly for the numbers under consideration, and which was therefore incorporated into our calculations. The third term was not computed, mainly because the calculations are very involved, but also because we did not expect it to significantly alter our estimates. Table 4 shows the actual versus estimated counts of Nm n(x) for our experiment, in which x = 300001 X 9699690, n = 19, and m = 17, 18,19. As reported in [3] , and as is reasonable for an asymptotic estimate, the predicted value is most accurate when it is largest. We assure the skeptical reader that the successive powers of 10 in the second column are the exact counts of PAPs found. 
